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© Method for forming Japan-like paint film. 

© The method is applied to a steel plate (1) forming part of an automotive vehicle outer panel. A first coating 
layer of an electrodeposition paint (2) and an intermediate coat paint (3) is formed on the surface of the plate (1). 
Subsequently, a second coating layer is formed by applying a base coat paint (4) and a colorless clear paint (5), 
wet-on-wet, and is baked to be hardened. The base coat paint (4) contains aluminum powder in an amount of not 
more than 13% by weight relative to the solid content of the base coat paint. Lastly, a third coating layer is 
formed by applying a colored clear paint (6) and a colorless clear paint (7) on the second coating layer, wet-on- 
wet, and is baked to be hardened. The colored clear paint (6) contains particulate pigment whose content is 0.5 
to 5% by weight relative to the solid content of the colored clear paint and whose particle size is 0.01 to 0.4 urn. 
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METHOD FOR FORMING JAPAN-LIKE PAINT FILM 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The single figure, Rg. Us an enlarged and fragmentary sectional view of a paint film coated on an 
article, by a method according to the present invention. 

40 DETAILED DESCRIPTION 

" According to the present invenfion. a method 

steps in the sequence set forth: a) coating an paint on the first 

Jbaked to form a first coating layenb, co*,ga bje ^^^^ in a P n amount 0 « not 
coating layer in a wet-on-wet manner, the base coat paint «mra a £ CQat 

more Ln 13% by weight relative to the solid content of ^^^S^ ^ a C0 '° red 
paint and colorless clear paint to form a ^^^ZXlt^l^^ the colored clear 
dear paint and a colorless clear paint on the second ^^^^^ ght rela tive to the solid 
paint containing particulate pigment in an amount angmg «™« *J£ a L S "9 from 001 to 0 " 4 
Lent of the colored clear paint, the particulate ^J^^?*? or ^Z coating layer on 
urn; and e) baking the coated colored clear paint and *f££^Ji^ in Jap anese. 
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electrodeposition paint and baked to be hardened. The thus formed two hardened layers constitute the first 
coating layer. 

Subsequently, a base coat paint and a colorless clear paint are successively coated on the hardened 
intermediate coat paint, in a wet-on-wet manner in which the colorless clear paint is coated on the base coat 

5 paint which has still been in a wet state. Then the thus coated base coat paint and colorless clear paint are 
simultaneously baked to be hardened, thereby forming the second coating layer. 

Next, the colored clear paint and the colorless clear paint are successively coated on the second 
coating layer in a wet-on-wet manner in which the colorless clear paint is coated on the colored clear paint 
which has still been in a wet state. Then, the thus coated colored clear paint and colorless clear paint are 

to baked to be hardened.thereby forming the third coating layer. Thus, each of the second and third coating 
layers is formed by a so-called two coatings and one baking manner. 

As a result, the japan-like paint film as shown in Fig. 1 is obtained. In Fig. 1 , the reference numeral 1 
denotes the steel plate, 2 the electrodeposition paint, 3 the intermediate coat paint, 4 the base coat, 5 the 
colorless clear paint, 6 the colored clear paint, and 7 colorless clear paint. In Fig. 1 , the characters B and 

is W/W respectively designate "baking" and "coating in the wet-on-wet manner". 

The base coat paint, the colorless clear paint, and the colored clear paint are preferably formed of 
acrylic polyol and/or acrylic polyol modified with fluororesin ; and a hardener such as melamine or 
isocyanate is preferably used. 

The base coat paint contains pigment and aluminum powder. The content of the aluminum powder is 

20 not more than 13% by weight relative to the solid content of the base coat paint. The solid content of the 
aluminum powder is preferably not more than 8% by weight in caseswhere the base coat paint is in a red 
color system including red and red-like colors or in cases where the base coat paint is in a blue color 
system including blue and blue-like colors. It is also preferable that the content of the aluminum powder is 
not more than 0.5% by weight in caseswhere the base coat paint is in black color. 

25 The colored clear paint is colored by transparent coloring agent such as dye as usual. However, in this 
case, the colored clear paint contains particulate pigment in an amount 0.5 to 5%, preferably 2 to 4% by 
weight relative to the solid content of the paint. Trie particle size of the atomized pigment is within a range 
from 0.01 to 0. 4 urn. The particle size is preferably within a range from 0.2 to 0.4 urn in caseswhere the 
colored clear paint is in the red color system or in cases where the colored clear paint is in the blue color 

30 system. It will be understood that the colorless clear paint has no coloring agent such as dye. 



EXAMPLES 

35 In order to evaluate the japan-like paint film of the present invention, Examples 1 to 5 will be discussed 
with reference to Comparative Examples 1 to 4 which are not within the scope of the present invention. 



Examples 1 to 5 and Comparative Examples 1 to 3 
^ ___ _ _ _ _ _____ 

A cold-rolled steel plate having dimensions of 70 mm x 150 mm x 0.8 mm was treated with zinc 
phosphate ("Grano-dine DP4000", the trade name of Nippon Paint Co., Ltd. in Japan).- Then, an undercoat 
paint ("Powertop U100", the trade name of Nippon Paint Co., Ltd. in Japan) was coated under elec- 
trodeposition to form a coating layer having a thickness of 20 urn. Tbis under-coat paint was baked at 

45 175*C for 30 minutes. Subsequently, an intermediate coat paint ("Orga S93", the trade name of Nippon 
Paint Co., Ltd. in Japan) was coated on the surface of the electrodeposited under coat paint by an air spray 
to form a coating layer having a thickness of 35 urn.' This coating layer of the intermediate coat paint was 
baked at 140* C for 30 minutes. 

Next, a base coat paint shown in Tables 1 and 2 was coated on the coating layer of the intermediate 

50 coat paint so as to have a thickness of 15 um. Then, a colorless clear paint was coated on the base coat 
paint in a wet-on-wet manner so as to have a thickness of 15 urn. In other words, the colorless clear paint 
was coated on the base coat paint which had been still wet. The thus coated base coat paint and colorless 
clear paint were baked at 140*C for 30 minutes thereby to form a coating layer. Furthermore, a colored 
clear paint was coated on the colorless clear paint so as to have a thickness of 15 urn. Additionally, a 

55 colorless clear paint was coated on the colored clear paint in a wet-on-wet manner so as to have a 
thickness of 15 urn. The thus coated color and colorless paints were baked at 140* C for 30 minutes to 
form a coating layer. As a result, each specimen or test plate of Examples 1 to 5 and Comparative 
Examples 1 to 3 was prepared. 
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~ a) Gloss Retention Rate (QR): 

GR (Gloss Retention Rate) % - 
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b) Color Difference (AE): _ Computer produced by Suga J^ n f ^ and'^er 

» LESSEES! r~ » - — - - - - 

the weatherability test. 

(3) Feelings evaluated from the surface 
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5 paint film by visual observation. 
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TABLE 1 







Acrylic polyol (A) 


Melamine (B) 


(A)/(B) 1} 


5. 


Base coat 
paint 


Coatax LU651 2) (trade name of 
Toray Co., Ltd. in Japan) 


Cymel 327 (trade name of 
Mitsui Cynamid Co., Ltd. in 
Japan 


70/30 


10 


Colorless 
clear paint 


Dianal LR532 3> (trade name of 
Mitsubishi Rayon Co., Ltd. in 
Japan) 


Cymel 327 


70/30 




Colored 
clear paint 


Dianal LR532 


Cymel 327 


70/30 


75 


Note 



1) : Ratio in resin solid content 

2) : Non-volatile content ... 50%* by weight 

3) : Non-volatile content ... 60% by weight 



TABLE 2 







Example 


Comparative Example 


1 


2 


3 


4 


5 


1 


2 


3 


4 


Base 
coat 
paint 


Content of 
aluminum (wt%) 


8(0) 


8(0) 


8(0) 


5 


13 


20 


8 

(0) 


8(0) 


10 
(0.1) 


Color 
clear 

paint 


Particle size of 
pigment (urn) 


0.3 
(0.03) 


0.3 
(0.03) 


0.3 
(0.03) 


0.3 
(0.03) 


0.3 
(0.03) 


0.3 
(0.03) 


1.0 


0.3 
(0.03) 


1.0 
(0.1) 


Concentration of 
pigment (wt%) 


0.5 


3 


5 


3 


3 


0.5 


3 


10 


10 


Note: A valve within ( ) represents that in case of black color. 
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Example 


Comparative Example 


1 


2 


3 


4 


5 


1 


2 


3 


4 


Adhesion 


25/25 


25/25 


25/25 


25/25 


25/25 


25/25 


25/25 


25/25 


25/25 


Weatherability 


GR 


80 


85 


90 


87 


85 


70 


80 


85 


75 


AE 


1.9 


1.8 


1.5 


1.8 


2.1 


3.5 


2.1 


2.2 


3.0 


Transparency feeling 


good 


good 


good 


good 


good 


good 


bad 


bad 


bad 


Deepness feeling 


good 


good 


good 


good 


good 


bad 


bad 


bad 


bad 
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